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METOZAbl ABTOMATHUYECKOI'O AHHOTHUPOBAHUA U BbIAEJIEHUA K/IIOYEBBIX
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AHHOTALIMA

B Hacmosiujee 8pems ygeauqusaemcs yucaA0 u pacmem yujep6 om meppopucmu4eckux amak,
ocyujecms/isieMblX KAk meppopucmamu o00duHoykamu hnod eo3delicmeuem nhponazaHdvl U
IKcmpemucmckoli  udeosoz2uu, mMak U  OP2AHU308AHHLIMU  MEpPpPOpUCMUYeCcKUMU
coobujecmeamu, UMeWUMU cemesyr), cAa60 c8s3HY0 cmpykmypy. OCHOBHbIM cpedcmeoMm
06MeHa uHgopmayueli, pekpymuHaa U nponazaHovl 0151 Makux CmMpykmyp s84s1emcs cembo
HumepHem, a uMeHHO 8e6 pecypcbl, COYUAIbHbIE Cemu U 31eKMPOHHAsl houma. B cesa3u c amum
B803HUKAem 3adaua O6HApyMCeHUsl, Bbld8/eHUS meMamuk o6WeHus, ces3ell, a makice
MOHUMOpPUH2A NnoBedeHUsl U NPOZHO3UPOBAHUSI Yepo3, UCX00AWuUX Om OmdJenbHbIX
nosvb3oeamediell, epynn U cemesbix CO06WEecms, NOpoHCOAWUX U PACNPOCMPAHAOWUX
meppopucmu4eckyio u akcmpemucmckyro uHgdopmayuro 8 Hnmepueme. Hacmosiwjas paboma
nocesiueHa ucc1ed08aHuio U papabomke mMemodos MawUHHO20 06YYEHUS], HANPAB/IeHHbIX HA
peuieHue 3a0day 0OHAPYHCEHUS] NOMEHYUA/bHO ONAcHOoU uH@opmayuu e cemu HHmMepHem.
Ipedaosxcen memod agmomamuyvecKko20 aHHOMUPOBAHUS U 8blsi8/1eHUS] KAHYEBbIX €108 015
noucka UH@opmayuu 3KCMpeMucmcko2o co0epicaHusi 8 NOMOKaxX MeKcmoebiX co06ujeHull.
IKcnepumMeHmMaabHO NOKA3AHA NPUMEHUMOCMb U 3PeKmusHOCMb nped10HeHH020 Memoda
HA 3MA/0HHOM Ha60pe JaHHbIX, CO6PAHHOM 8 pamkax hpoekma Dark Web.

K/IFOYEBBIE CJIOBA
BesonacHocmb u npomusodeiicmeue meppopusmy; MAwuHHOe O06yYeHUe; MeKCcmoeas
aHaaumuka; — memamuueckoe — MoOeAupo8aHue;  HeompuyamesabHas — MAMPUYHAS
dakmopuzayus.
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AUTOMATIC SUMMARIZATION AND KEYWORDS EXTRACTION METHODS FOR
DISCOVERING EXTREMIST INFORMATION ON THE INTERNET

ANNOTATION

Nowadays there are growing number and damage of terrorist attacks carried out by lone
terrorists under the influence of propaganda and extremist ideologies and by organized terrorist
community, having a weakly connected network structure. The primary tool for information
exchange, recruitment and propaganda for such structures is the Internet, namely web resources,
social networks and e-mail. In this connection there is the problem of detecting, communication
topics exrtraction, mining relationships, further monitoring and predicting threats from
individuals, groups and network communities, generating and distributing terrorist and
extremist information on the Internet. The present work is devoted to the research and
development of machine learning methods aimed at discovering potentially dangerous
information on the Internet. A new method proposed for automatic summarization and keywords
extraction to discover extremist content in the flow of text messages. The applicability and
effectiveness of the proposed method is experimentally demonstrated on the benchmark dataset
collected in the framework of Dark Web project.
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BBeaeHue

3a nocyefjHee JlecATU/IETHE TEPPOPUCTUYECKHE U IKCTPEMUCTCKHE OpraHU3alMyd 3HAYUTETbHO
YBEJIMYUJIM CBOE NPUCYTCTBHE B CETU VIHTEpPHET M COLMAIbHBIX CETAX, aKTUBHO UCI0J1b3Ys 3TH CPe/CTBA
JlIsT BepOOBKM HOBBIX 4JIEHOB M UX O0y4YeHHs, NOATOTOBKM M OpraHU3alMHd TEPPOPUCTUYECKHUX aTaK,
npornaraH/ibl HacUJIWs, paclpoCTPaHEeHUsI 3KCTPEMUCTKOM JIUTEPATYPHI U T.II. cnosib3oBaHue UHTEpHET
- CBOOOJHOTO U OTKPBITOTO pecypca - I03BOJISeT ObICTPO U AHOHHMHO PaCIPOCTPAHATH JIIOOYIO
nHbOopMaIUIo, 06palaTbCs HANPSIMY K ayAUTOPUM COIMAJBbHBIX ceTed u (OpyMOB, He omacasich
LeH3yphl, NPUCYTCTBYWOLEH B TPAJULHUOHHBIX CpeACTBaXx MaccoBol HHopmanuu. MeponpusTus,
HalnpaBJ/ieHHble Ha BbIsIBJIeHHE TEPPOPUCTOB U CBSI3aHHbBIX C HUMH JIMII, [IpeceyeHre paclpoCcTpaHeHUs
3KCTPEMHUCTCKHUX MaTepuasioB, NpPeAOTBpallleHHe TOTOBALIMXCS TEPAKTOB TPebylOT aHaiu3a BceH
nHbOpMalMY, TOCTYNALed OT NMpeACTaBUTeNed 3KCTPEMHUCTCKUX TPYNIUPOBOK. B 3TOM KOHTeKCTe
aHasu3 UHTepHeT-pecypcoB BBIXOAUT Ha MePBbIN MJIaH. B cuiy orpoMHOro o6beMa pacnpocTpaHsieMon
yepe3 MHTepHeT MHPOpPMaIMH, ee I3bIKOBOTO MHOI'006pa3us U Tpe6G0BaHUsI ee MOHUTOPHUHTA B peXuMe
peajsibHOTO BpeMeHH HeoOXOJMMO MCIOJIb30BaTh aBTOMaTHYeCKHe MPOoLeAypbl TEKCTOBOTO aHaJM3a C
L[eJIbl0  BbISIBJIEHUs]  NOTEHIHaJbHO  ONACHBIX I0JIb30BaTeJled, CBOEBPEMEHHOr0  y/aJIeHus
3KCTPEMHUCTCKHUX MaTepuasoB, aHajau3a HHPOpMalMU O TEpPpPOPUCTAX U TOTOBSAIIMXCS TepaKTax.
OCHOBHBIMM  33jlayaMd  IpPU  CO3/laHMM  aBTOMAaTH4YeCKUX CpPeJCTB aHaau3a HHbOpMaLUU
TEPPOPHUCTUYECKON HANpPaBJEHHOCTH SBJSAIOTCS BbIGOP MOAXOASLIMX JAHHBIX JJs TEeCTUPOBAHUS
QJTOPUTMOB M pa3paboTKa aJropuTMOB, NPUTOJAHBIX [JIs pelleHUs 33Jja4d  BbISBJIEHUS
TEePPOPUCTHUUYECKON aKTUBHOCTH.

CorytacHo uccaegoBanuio [1], mpoBegenHomy B 2015 roay, UCnosib30BaHUE COIUATBHBIX CeTel
JUIsl OTCJIEXXUBAaHUs PACIpPOCTPAaHEHUs] DPAJUKAJbHBIX HJAEH WU 3KCTPEMUCTCKUX Yrpo3 MpHBJIEKAEeT
BHUMaHHe HCCaenoBaTesedl yxe 6osee 10 siet. B mocinemgnue 3 roma HaOGJIOAaeTcs BCILJIECK
HCCIej0BATENbCKOTO0 UHTEpeca K UIeHTHUPUKAI[MK U IPOTHO3UPOBAHUIO Ha OCHOBE aHaJIM3a TEKCTOBOIO
coJiepKaHUs COOOIEeHUH B OTKPBITBIX COL[Ma/IbHbBIX CeTsX. ABTOPHI [1] oTMeuaroT, YTO HauboJiee YacTo B
KavyecTBe HCTOYHHMKA JaHHbIX BbIcTynaeT Twitter, a /11 aHa/IM3a CO/lepKaHUs UCII0/Ib3YIOTCS pa3/IMyHbIe
MeTO/pbl MoMcKa UHOPMALMU U MallMHHOro 06y4yeHus. Kiactepusanus, JorucTuieckasi perpeccusi u
JUHaMu4Yeckoe pacuiupeHde 3anpoca (Dynamic Query Expansion) Oosblile mogxomdTr —AJjis
MPOTHO3UPOBAHUS TEPPOPUCTUYECKUX AKTOB, OeCHOpsKOB WU MpoTecToB. OOIIEel KOMIOHEHTOH
pa3JIMYHBbIX IOJXOJ0B U METO/IOB SIBJISETCS paclo3HaBaHHWEe UMEeHOBaHHbIX cylmHocTed (Named Entity
Recognition, NER), MO3BOJIAOLI e H3BJIEKATb CTPYKTYPUPOBAHHYIO HHPOPMAIHIO U3
HeCTPYKTYPUPOBAHHBIX UM CIa6OCTPYKTYPUPOBAHHBIX JOKYMEHTOB. /l/1s1 BbIsIBJIEHUS paJiuKajd3Ma U
3KCTpPEMH3Ma B peXKUMe peaibHOTO BpeMEHH 4allle BCEro UCIoJib3yoTcs MeTo k-6amkaiiimnx coceseit (K
Nearest Neighbor), HauBHbIN GaliecoBckui kJyaccupukatop (Naive Bayes), MeTo[ OmOpHBIX BEKTOPOB
(Support Vector Machine, SVM), nepeBbs perenuii, Topical Crawler/Link Analysis u apyrue.

B pa6oTax, OCHOBaHHBbIX Ha aHa/ju3e obuiegocTynHod MHPopmanuu B HUHTepHere (Twitter,
TEKCTOBblEe [JIOKYMEHTBbl CBOOOJHOIO JOCTyIHa), OJHOH W3 OCHOBHBIX 3ajJiay SIBJSETCS BbIsIBIEHUE
TEPPOPUCTUYECKUX CAHTOB M COOOIeHUH TeppopucToB. TPyAHOCTb COCTOUT B TOM, YTO, BO-NIEPBBIX,
ob1ieHre Ha popyMax OCYILECTBIISIETCS HA Pa3HbIX S3bIKaX, @ TaKKe, BO3MOXKHO, M B UX KOMOUHAIMH (3TO
»Ke KacaeTcsl pa3MellaeMblx B MHTepHeTe JOKyMEHTOB). A BO-BTOPBIX, B TOM, YTO NMPOCTOH MOUCK IO
KJIIOYEBBIM CJI0BaM WJIM KOHKPETHbIM ¢pasaM He MO3BOJIET OTJMYUTb TEPPOPUCTHUYECKHE CAUTHI OT,
HamnpuMmep, COOOIeHMH HOBOCTHBIX areHTCTB. Kpome TOro, TeppopHUCTHYECKHE CANThbl 3a4acTyIo
MacCKHPYIOTCS 110/, HOBOCTHBIE CAUTHI U peuruo3Hble GopyMbl. UMCI0 CAaliTOB OTPOMHO, YTO JieJIaeT UX
aHa/M3 B Py4YHOM pexxrMe HesdPeKTHBHBIM, O3TOMY AJiI KOPPEKTHON HAeHTUPUKALUM HACTOSALIUX
caToB U QOpyMOB, CBSI3aHHBIX C OIpeJieJIeHHbBIMH TEPPOPUCTUYECKUMHU TpyNIaMH, HeoO6XOJUMBI
aBTOMaTH4ecKHe cpeacTBa 3¢pPeKTHBHOro oTbopa M duabTpauuu. bosee cn0XXHON sABJseTcA 3ajadya
onpezeseHUs IPUHA/JIEXXHOCTU PacpocTpaHsieMo HHGOPMaLUH K OJHOU U3 TEPPOPUCTUYECKHUX FPYIIII,
MIOCKOJIbKY pa3Hble TEPPOPUCTUYECKHE IPYIIIbI MOTYT OBITh U/AE0J0TUYECKU GJIU3KMMU U UCN0JIb30BATh
CXOXYI0 JIEKCHUKY.

B pa6ore [2] mpeasiodkeHO HCIOJb30BaTh JAE€PeBbsl pPelleHHWH AJA KaacCUPUKAIUU TEKCTOB,
npe/CcTaBJeHHbIX B BUu/e rpados. [losiyyeHHbIE B pe3ybTaTe aHA/IN3a J0KYMEHTOB NoATrpadbl HO3BOJISIIOT
BbI/IEJINTb HECKOJIBKO CJIOB, HAJIMUKE KOTOPBIX B TEKCTE OJHO3HAYHO ONpe/esisieT ero NpuHaAJIeXHOCTb K
TEPPOPHUCTUYECKOMY CailTy. B TO >ke BpeMs, OTCYTCTBUE BCEX ITHUX CJIOB 03HAYAET, UTO IOKYMEHT TOYHO He
SIBJISIETCS] TEPPOPUCTHUYECKUM.

Bivskass 3ajaya, [AJs pelleHUs KOTOpPOM HCHOJIb3yIOTCA HECKOJIbKO [JIpyrhe MOJXOJbI,
paccMaTpuBaeTcs B paboTe [3]. 34ech eslaeTcs NONbITKA aBTOMAaTHYECKOT0 OIpe/ie/IeHUs paiuKaJIbHOI0
cofilepKaHUs, BBIIYILIEHHOrO0 [DKUXAaJUCTCKUMMU Trpynmamu B Twitter. [lns 3Toro cpaBHUBAIOTCSA
pe3yabTaThl KJAaCCUPUKAIIMU TBUTOB HA paJMKajbHble U HepaJUKaJbHbIE C MOMOIIbI0 MeToI0B SVM c
suHelHoM kernel -~pyHkuuelt, AdaBoost 1 HauBHbIN 6GalieCOBCKUM KJ1accUPUKaATOP.
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B [4] 3a1a4ya BbIsIBJEHUS TBUTOB, IPONAaraHAUPYIOLIMX HEHABUCTD U 3KCTPEMHU3M, pellaeTcsl Kak
3a/1a4ya OMHAPHOM KytacCUPUKAIMH C TOMOIIbI0 MeTo10B K-6mkanmux coceneit u LIBSVM. [lokazaHo, 94To
KJaccupukalus ¢ nomouibio LIBSVM sBsisieTcs 60siee TOUHOM.

Jpyroe HampaBJ/ieHHWEe HCCIe[0BaHUSI 3KCTPEMHUCTCKUX TEKCTOB B HHTepHeTe COCTOUT B
omnpeziesIeHUU TUIAa aKTUBHOCTU MHTEPHET NoJib30BaTeseil. B pa6ote [5] mo faHHbIM 3anuceit B Twitter
peliaeTcs 3a/ia4a BbIsIBJAEHHUS 10/1b30BaTeeH-9KCTPEMUCTOB, a TAKXKe OLleHHUBaeTcs, 6y1eT JIn 06bIYHbIN
M0JIb30BaTeJb BbIOMPATb 3KCTEPUMUCTCKHE MaTepuasabl U OYyAyT JIM I0Jb30BaTeJHd OTBeYaTb Ha
KOHTAKTbl, HWHUIMHUPOBAHHble 3KCTepMUCTaMU. [lpy 3TOM aHaIM3 MOXET BBINOJHATHCH Ha
arpervupoBaHHbIX JaHHbIX NOCTPAKTYM JIM6O B pexKHMMe IPOrHO3a B pealbHOM BpeMeHH.

B pa6Gorte [6] mpexacraBieHas cucteMa The Advanced Terrorist Detection System (ATDS),
npe/Ha3HavYeHHas JJisl OTCJIeXKMBAHUS B peXKMMe peaslbHOT0 BpEMEHH JI0CTyIa K aHOMaJIbHOMY KOHTEHTY,
KOTOpBIA MOXeT BKJIIOYaThb B cebsl CO3/JaHHble TEPPOPHUCTAaMHU CalThl, MyTeM aHaIu3a COZEpKaHUS
“HbOpMalMY, NOTy4eHHOH MoJib30BaTesIMU yepe3 MHTepHeT. ATDS dyHUHOHMUDYeET B pexuMe 06yyeHus
Y pacno3HaBaHUs. B pexxume o6ydyenust ATDS onpejesnisieT TUIMYHBIE HHTEPECH] 3apaHee oNpesiesleHHON
rpynnbl MoJb30BaTe/eld NyTeM 06paboTKHU web-cTpaHul], K KOTOPbIM 3TH [10JIb30BaTe/IH 06paliaanch B
Te4eHUH HEeKOTOporo BpeMeHU. B pexume pacnosnHaBanus ATDS ocyuiecTBiisgeT B peaJlbHOM BpeMeHU
MOHUTOPHUHT UHTepHET-TpadPHKa, CO37,aBaeMOro KOHTPOJIHUPYEMOU IPyIIIOHN, aHAJIU3UPYeET COAepKaHKe
web-cTpaHUI| ¥ CUTHAJIU3UPYET, eC/IU MoyYeHHass MHGOpMalvs He BXOAUT B TUIIUYHBINA KPYT UHTEPECOB
rpynnbl U SIBJSIETCS CXOXKeM C HMHTepecaMu TeppopucToB. CHcTeMa aHa/IM3UpyeT HIPOU3BOJIbHbIE
TEKCTOBbIE JAHHbIE, 10 KOTOPbIM C MOMOLIbI0 KJACTepU3aluu M0 MeToAy K cpefHUX omnpenessioTcs
TUIIMYHble HHTEPECH] 0/1b30BaTe el (Ipynn noab30BaTes el ).

B pa6ote [7] cTaBUTCS 33/jaya BbisBJeHUs 1a6JI0HA aKTUBHOCTH, TUIIMYHOIO JIJ1s1 TEPPOPUCTOB.
Knactrepusaiys UCIOJHUTEEN TePaKTOB 110 CXOXKECTH JaeT TaKyIo 3HAYMMYI0 HHOPMAIHI0, KaK 001Ke
XapaKTePUCTUKU DPA3JIMYHBIX TPYII, TUIUYHbIE I[eJM TEPAaKTOB U MCIOJIb3yeMOe opyue. B gaHHOM
HccaelOBAaHUM Pa3paboTaH MeToJ KJacCcudUKaLUU TEPPOPUCTHYECKUX TPYINI MO NMpPHMepaM HUX aTak,
OCHOBAaHHBI Ha aHa/M3e TEeKCTYyaJbHOr0 ONMCAHUS 3THUX aTaK C MCIOJb30BaHHEM JATEHTHOIO
CEMaHTHUYEeCKOr0 HHJEKCHPOBaHUs W KJjacTepu3aluu. B KayecTBe HCTOYHHMKA HCXOJHBIX JAHHBIX
ucnosib3oBasicst START (Study of Terrorism and Responses to Terrorism) ¢ 1970 o 2010 rozer [8].

Bce BhlllenepeyrceHHble WCCAE[0BAaHUS OCHOBaHbl Ha pelleHUH 3aJjad KJjaccuPUKaluud U
KaTeropusaluu B CJy4yae, KOrja, KakK I[paBUJIO, eCTb MPEJANOJIO)KEHUS] OTHOCUTEJNbHO TeMaTUK
aHa/M3WpyeMbIX (MHTEpeCyoUiMx) TEeKCTOBbIX [JOKyMeHTOB. OjHako [JJs 6GoJsiee TJIyGOKOro
TEMaTHYEeCKOr0 aHa/iM3a TeKCTOB, HeOo6XOAMMOro, HalpuMep, /[AJs CUCTeMaTH3alUM CBeJeHUH O
TEPPOPHUCTUYECKON U SIKCTPEMHUCTCKOM aKTUBHOCTH, UJEHTUQUKAIIMN THUIIA aKTUBHOCTH, HCCJIe/JOBaHUS
3BOJIIOLIUM TEPPOPUCTUYECKUX IPYII, TPEOYIOTCS UHBIE OAXO/bI.

Pelmlenve 3a/jauM TeMaTUYeCKOTO aHa/au3a oc/aokHseTcs psjoM ¢akropoB. MHPopmanus,
pacmpocTpaHseMass TepPpPOPUCTUYECKUMH TpyNIaMH, Pa3HOPOJHA, COOOGIIEHUs B COLUAJIbHBIX CETAX
JIOCTaTOYHO KOPOTKHE, COJepKaT CJEHT W 3aKOJAMpPOBAaHHbIe CJOBA, YTO /JiejlaeT 6GecCMbICEHHBIM
CceMaHTH4YeCcKUM aHanau3. Haubosiee 4acTo B TakKOW CHUTyallUM MCIOJb3YeTCS METOJ, CKPBLITOrO
pacnpegenenus [lupuxie (Latent Dirichlet Allocation, LDA) [9].

B aHI/10513bIYHOM JIUTEPATYPeE B NOCJe/JHEee BpeMs NOSIBUJIOCH JOBOJIbBHO MHOTO paboT, B KOTOPBIX
TECTHpPOBaHHE AJrOPUTMOB aHA/M3a TEKCTOB 3KCTPEMHUCTCKOTO COZEpP>KaHHUs MPOBOAUTCS HA JAaHHBIX
Dark Web. 3Tu nanHbIe 66111 cobpaHbl yueHbIMU AprusoHckoro yHuBepcuTeTa (The University of Arizona)
C pa3jM4yHbIX POPYMOB U CAaWTOB BBISIBJEHHBIX TePPOPUCTUYECKUX opraHuzauuil [10, 11]. [losBieHue
Dark Web gasio uMny/ibc K MpOBeIeHUI0 6OJIBIIIOTO YHCJIA PA3HOOOPA3HBIX UCC/IE/JOBAaHUM, OCHOBAaHHBIX Ha
TeMaTH4YEeCKOM aHaJ/Iu3e ero JaHHbIX, T03BOJISIOIUX pellaTh ropaszio 6ojiee CJ0KHBIE 3a/la4U, HEXeTH
6uHapHas KaaccuPuKalus.

Pa6oter [12, 13] mocBslleHbl pelleHHI0 BaXXKHOM /[Jis1 aHTUTEPPOPUCTHYECKUX NPUIOKEHUH
3a/layd pPACKPBITUS MNOATPYIN I0Jb30BaTesel, YbW OCHOBHbIE IIPEeAMETHI OOCYXKJEHUS MOTYT
NpeJCTaBJIATb Yrpo3y HallMOHAJbHOM 6e30macHOCTU. CJI0KHOCTb COCTOMT B TOM, YTO OOJIBIIMHCTBO
aJITOPUTMOB BBISIBJISAIOT pa3/ieJieHHble COOOLIeCTBa, 3TO 3HAYMT, YTO KaXKJbIH 4JeH coo6IecTBa
NPHUHAJIEXUT TOJIbKO K 0JHOMY coo611ecTBy. TakuM 06pa3oM, 4yacTb HHPOpPMaIMK O YieHaX coobliecTBa
WTHOPUPYETCs], YTO NPUBOAUT K HEBEPHOM MHTepIpeTal U pe3yJbTaTOB BbIABJAEHUs I'pyni. B jaHHOM
paboTe mpejJaraercs MOJX0J, KOMOWHUPYIOIIMH TpaJUIMOHHble METOJAbl CETEeBOr0 aHajIu3a [Jis
BbISIBJIEHUS [TIEPEKPbIBAIOLINXCS COOOIIECTB CO CPEACTBAMH TEKCTOBOTO aHa/IN3a TeEMAaTUYECKUX MO/leJIeH.
3aTeM paspabaThIBaeTCd aJTOPUTM ONpeesieHUs noArpynn (moa-coobiiects). [is BbISBJIEHHUS TeMAaTUK
B pa6ore npumMensiercsi LDA, KoTopblii B KOMOHWHaLuW € ajroputMoM all-previous-reply mosBoJisieT
MOCTPOUTH CEeTh B3aHMOCBs3€eH Y4aCTHUKOB ¢popyMa 1o Habopy TeMaTHK.

Pa6ora [14] uccaeayoT BO3MOXKHOCTb UJeHTUPHUKALMY BEPOOBOYHON aKTUBHOCTH arpeCcCUBHBIX
TPYIII Ha SKCTPEMHUCTCKUX CAUTAX COIMA/IbHBIX ceTel. B apyroit pa6oTe 3TuX aBTOPOB [15] npeacTaByieHO
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vccaeloBaHMe IPOrHO3MPOBAaHUSL YPOBHS €XeJHEeBHOW aKTHUBHOCTU KUOep-BepOOBKM arpeccHBHBIX
3KCTPEMUCTCKUX rpyni. [ns uaeHTUPUKALKMU BepOOBOUYHBIX IIOCTOB MCIOJb3YETCS MOJie/lb HA OCHOBE
SVM. TekcToBOe cojep)kaHue aHanu3upyercs ¢ nomoiibio LDA. PesysnbraThl aHasiv3a mojarwTcs B
pasJiMyHble MO/IeJId BpeMeHHbIX Ps/I0B /IJ1s1 IPOTHO3WPOBaHUs aKTHUBHOCTH Bep60BKU. KosinyecTBEHHbBIN
aHaJ/IM3 MOKa3bIBaeT, YTO MCIO0JIb30BaHUE OCHOBaHHbIX Ha LDA TeMaTHMK B KauecTBe NPEAUKTOPOB B
MOJle/IIX BPEMEHHBIX DsJIOB yMeHbIIaeT OUIMOKY NPOTrHO3MPOBHUS IO CPAaBHEHHUIO CO CY4YalHBIM
6/1y’KJ@aHHUeM, aBTOperpeccMeldl MPOMHTErPUPOBAHHOTO CKOJIb3SILIEr0 CPEJHEr0 U 3KCIOHEHLUaIbHbIM
CrJIQXKUBaHHEM.

CXOXKUU TOJXOH TpexJaraeTcd B pabore [16], MOCBAIIEHHOW pelleHHI0 33Jla4d BbISBJIEHUS
KJIIOYEBBIX YJEHOB COOOIeCTBA HAa OCHOBE TeMaTHK, JAJs 4Yero KOMOWHUPYIOTCS HHCTPYMEHTbI
WHTEJUIEKTYaJIbHOI0 aHaJu3a TEeKCTOB M aHa/u3a COoLMaJbHbIX ceTed. CHavyasa ¢ nmomowblo LDA mo
JlaHHBIM PpopyMa CTPOSTCS /iBe OCHOBaHHbIe HAa TEMATHKe CETH: llepBasi OPUEHTUPOBAHA HA TOUKY 3pEeHUS
cosJaTesisl TEMBI, @ BTOpas — Ha OTBevyawUUX Bcero ¢oyma. 3aTeM C IMOMOLIbIO PA3JUYHBIX CPEJCTB
CEeTEeBOT0 aHa/M3a BBIAESAIOTCH KJ/YeBble YJIEeHbl 00CYXKJEeHUSl TeMAaTHUKU. JKCIEPHUMEHTb! YCHEeUIHO
MPOBEJIEeHb] HA aHIVIOA3BIYHBIX GopyMax, JocTynHbIX B Dark Web.

B [17] npepnaraetcss NOAXOA [JJisi PACKPbITHUS CKPBITBIX TeMAaTUK B COJepXaHUM CaHTOB
3KCTPEMHUCTCKON HampBJieHHOCTU. CofiepkaHUe U JlaHHble calToB (B ZaHHOW paboTe www.natall.com)
COGUPAIOTCS TOHUCKOBBIM POGOTOM M 3KCIOPTUPYIOTCA B JAOKYMeHTbhI. /las aHa/u3a Bbl/leJIEHHbIX
JIOKYMEHTOB C IeJIbl0 OTBICKaHHSl CKpBITBIX TEMaTHK Ha caliTaXx TepPpPOpPUCTOB W 3IKCTPEMHUCTOB
rncnoJsibdyercs LDA.

Kak BUIHO, pa3BUTHE MOJAXOAO0B K IpPeJCTaBJIEHHUI0 TEKCTOBOM HMHpOpMaLMH, ee 06pabOTKe,
noctpoeHre 3¢pPEeKTUBHBIX U TOYHBIX aJITOPUTMOB aHa/IN3a TEKCTOB, BbISIBJIEHUS UX TEMATHK SIBJISETCS
Ba)XHBIM U aKTyaJIbHbIM Hay4HbIM HalpaBJIEHUEM, KOTOPOMY B MHUpe yaesseTcs 60Jibllioe BHUMaHUE.
CnefyeT OTMETUTb, 4YTO pYCCKOSI3bIYHble MyOJMKAIMK, IMOCBSIEHHble aHajJu3ly WHPOpPMaLUHU
TEPPOPHUCTUYECKON HAIPABJIEHHOCTH C TOMOI[bI0 MaTEMAaTUUYECKHUX METO/I0B, TPAKTUYECKH OTCYTCTBYIOT.
[lo-BUMMOMY, 5TO CBSI3aHO M C HEXBATKOW CUCTEMaTH3UPOBAHHBIX JAHHBIX JJs1 TEeCTUPOBAHMUSA
aQJITOPUTMOB, U C OTCYTCTBHEM BBbIpaXKEHHOW NMOTPEGHOCTU B aBTOMATUYeCKON 06paboTKe U IOUCKe
nHbopMauu B UHTepHeTe (MOCKOJIbKY TaKas 06paboTKa OCYIeCTBISAETCS BPyYHYIO 9KCIIepTaMu).

TakuM o06pa3oM, pa3paboTKa aBTOMAaTHUYECKHUX CPEACTB TEMaTH4YeCKOro aHaM3a IO03BOJIUT
CyLIeCTBEHHO NOBBICUTh 3¢ PEKTUBHOCTD pellleHHs 3a/ja4 IOUCKa B UHTepHeTe JJOKYMEHTOB U OT/IeJIbHBIX
COOOILeHUH TEPPOPUCTHIECKON U IKCTPEMUCTCKON HAMPaBJIEHHOCTH, YTO, B CBOIO O4Yepe/ib, IpHUBeJET K
BO3MOXXHOCTH PeJ0TBPAlL€HHsI TOTOBSIUXCS TEPAKTOB, YMEHbILIEHHU IO BJAUSHUS 3KCTPEMUCTCKUX TPy
Y TIOBBIIIEHHIO YPOBHS HalMOHA/JIbHON 6€30NaCHOCTH.

l'lpegaﬂareMblﬁ METOA ABTOMATHYECKOIo AHHOTHPOBAHUA U BblAEC/I€EHUA K/IIOYEBLIX CJ/IOB

B KauecTBe OCHOBHBIX TUIIOB UICTOYHUKOB MHPOPMaLMU B MHTepHET 06bIYHO pacCMaTPUBAIOTCA
COOOIIeHUs COLMAIbHBIX CETeH A1 My6JIUYHOT0 0OMeHa COObIeHUAMH (Takux Kak Twitter), my6ankauu
6s10r0B, GOPYMOB M 3JIeKTPOHHBIX CMU. AHanM3upyeMble TeKCTOBbIe COOOIIEHUS] U JOKYMEHTbI MOXKHO
NpeJCTaBUTh B BH/le COBOKYIIHOCTHM CaMOI'0 TeKCTa COOOIIeHHS U XapaKTepU3YWLHUX ero Habopa
aTpubyTOB. B 001eM ciy4yae TEKCT COOOIIEHUS MMeeT MPOHU3BOJbHBIM 00BEM, T.e. MOXKET OBbITh KakK
KOPOTKHUM TEKCTOBBIM COOOILeHHE, TaK U GOJIbIIKUM TEKCTOBBIM JOKYMEHTOM, B TOM YHCJIEe U JIEHTOU
KOPOTKHX TEKCTOBBIX C0001eHHH. 06513aTeIbHBIM aTPUOYTOM COOOLIEeHUs SBJISIETCS BpeMeHHasl MeTKa
perucTpayy coobIeH s, KpOMe TOr0, BO3MOXKHBI IONIOJTHUTE/IbHbIE aTPUOYThI, HAlpUMep, OTIIPABUTEb
Y M0JIyYaTe b, KOTOPbIE MOTYT UCIIOJIb30BAThHCS JJ1sI IOCTPOEHHS TOMOJIOTHUU TPYIIIbI 10J1b30BaTeeN UIH
ceTeBOro coobuiectBa. Coob1eHUsI MOTYT ObITh Ype3MEePHO KOPOTKUMH, COCTOSILIUMU U3 HECKOJbKHUX
CJIOB, WJIM CJHIIKOM OOJIBIIMMH TEKCTOBBIMH JOKYMeHTaMU. B mepBoM ciyyae BO3HHKaeT 3ajada
00'beIJUHEHUSI HECKOJbKUX OJM3KHUX II0 BpPeMEHHM COOOLIeHHWU OJIHOTO OTIPAaBUTENS B OAHO 0O0Iee
coobiieHue (BETKY 00CYyX/leHHs1). Bo BTopoM ciiyyae, HA060pOT, peliaeTcs 3aZjadya COKpalleHuss 06'bemMa
COO0O0ILeHHs C COXpaHeHUeM 6oJiblIel YacTH UHOPMaLUH, T.e. 33/jladya aBTOMATHUYeCKOT0 aHHOTUPOBAHUSA
- BblJIeJIEHUS KJIIOUEBBIX QparMeHTOB OoKyMeHTa. [I[prudeM 3a4acTyo MPUXOAUTCS peliaTh 06e 3TH 3aJja9u
[0C/IeloBaTe/NbHO: CHadala OOBbEeJUHSTh COOOIEeHHs B JIEHTY WJIM BETKYy OOCYXKJEeHUs, a IO0TOM
ABTOMAaTHYeCKH AHHOTUPOBAaTh MJU pedepupoBaTh e€e, BblJessAs HauboJiee TUIHUYHbIE WU
CTAaTUCTUYECKH 3HAYMMble C0001eHUusA. KpoMe ToOro, BakHbIM (GaKTOpPOM SIBJSAETCS SA3bIK HAIHMCAHUS
coo6buieHus. [loMrUMoO TpaAULIMOHHON MTPO6JIEMBI UCII0JIb30BAHUS PA3JIMYHBIX, B TOM YHCJIEe BOCTOYHBIX U
OJIM’KHEBOCTOYHBIX SI3bIKOB, B pecypcax TEPPOPUCTHUYECKOT0 M 3KCTPEMHUCTCKOIO COAEP)KaHUS MOXKET
HCII0JIb30BaTh CJIEHT WJIH XKaProH, yIoTPe6JIseMbIM TOJIBKO B Y3KOM KPYTY N0oJIb30BaTesiel. TaK)ke MOTyT
HCII0JIb30BaTbhCs ClelyabHble KOJOBbIE CJOBA JJ51 3aMeHbl KJIUYeBBbIX CJIOB, [0 KOTOPBIM OOGBIYHO
OCYIIECTBJISIETCS MTOMCK, TAKUM KaK Ha3BaHHUS HAPKOTHUKOB, OPYKHSsI, UMeHa KOHKPETHBIX JIUI| U Ha3BaHUSA
reorpaduyeckrux MecT. Bce 3TH 0COOEHHOCTH JeJIal0T KpalHe TSDKeJbIM NMPUMeHeHHe TPaJUIlMOHHBIX
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MeToZ0B NLP B 0603HaueHHBIX 33/1a4ax, I03TOMY B HacTosell paboTe npejsaraeTcs c/ieJlaTh aKI[eHT Ha
SI3bIKOBO-HE3aBHUCHMble METO/bl aHa/M3a TEKCTOB, IPEMMYIeCTBEHHO CTaTUCTHYECKHE C Bbl/ieJeHHeM
MPHU3HAKOB TEKCTOB HAa OCHOBE 6a30BbIX CJI0BOGOPM U JIATEHTHO-CEMAaHTHYECKOT0 aHa/IN3a.

Jia pelleHus 3aJja4d aBTOMATUYeCKOTO aHHOTUPOBAHUS Heo6XoJuMO cHOpPMHUPOBATH HAOOP
HauboJiee 3HAYUMbIX PparMeHTOB HCXOJHOro TeKcTa. Ha ceropgHsAIIHUN AeHb HauboJiee NOMY/sIpHbIE
MeTO/bl aBTOMaTH4YeCKOTr0 aHHOTHPOBaHUs, KOTOpPble BBIYUCJISIOT peJIeBAaHTHOCTb GparMeHTOB TEKCTa,
OCHOBAaHbl Ha TEMAaTU4YECKOM MO/IeJIMPOBAaHUM TEKCTOB C MCI0Jb30BAaHUEM JIaTEHTHO-CEMaHTHYECKOI0
a”Haiuza [18, 19]. JlaTeHTHO-ceMaHTHYeCKUH aHa/au3 paboTaeT € MaTPUYHBIM INpeJCTaBJIeHHUEM
KOJIJIEKLIM M TEKCTOB, N0JIy4YaeMbIM C TOMOILbI0 MOZIEIN «MeIIOK CJ0B» (aHIJI. «bag-of-words») [20].

B 3asaye aBTOMAaTHYeCKOr0o aHHOTUPOBAHUSI B KayecTBe TEKCTOB HCIOJb3YIOTCS OTJeJbHble
dparMeHThl AOKYMEHTa, HanpuMmep, npeaioxenus. Kaxaeiii ¢parment j (1 <j<n) npeacrapisieTcs B
BHU/JIe YHCJIOBOTO BeKTopa Aj=[di; azj .., amj]T OUKCUPOBAaHHOU pa3MepPHOCTU M, TAe M — YHUCJIO
MPHU3HAKOB KOJJIEKUHH (parMeHTOB, a i-a (1 <i<m) KoMINoHeHTa BeKTopa A; ompejessieT BecC i-ro
NpH3HaKa B j-oM ¢parMmeHTe. TakuM 06pa3oM, KoJuieKusi GparMeHTOB JOKYMEHTa Npe/CTaB/sgeTCs B
BUJIe 4YMCIOBOM MaTpuipl A € R™", CcTpOKM KOTOPOM COOTBETCTBYIOT NpH3HAKaM, a CTOJOLbI —
¢parmeHTaM. B KayecTBe NMpPU3HAKOB B MOJIEJIM «MEIIOK CJIOB» MCIOJIb3YIOTCA TEPMbl — JIEKCEMBI,
BXoZsLIMe B TeKCT. OlHAaKO 06bIYHO NMPUMEHSIOTCS HEKOTOPble Mepbl 10 MpeiBapUTeJbHON 06paboTKe
JIeKCeM TeKCTa [Jisl NoIy4eHus 6osiee «kMHGOPMAaTUBHOI0O» IPU3HAKOBOI'0 IPOCTPAHCTBA: y/laleHHe CTOIl-
CJIOB, NpHUBEJEHHE CJOB K HOpMasu3oBaHHOW ¢opme (cTeMMuHr) U T.J. llesb mnpeaBapuTeIbHOU
06paboTKU TEKCTA — OCTABUTh TOJIbKO Te IPU3HAKH, KOTOpble Haubosiee UHGOPMATUBHBI, T.e. HAUbOJIee
CUJIBHO XapaKTepU3yloT TeKCT. K ToMy ke cokpalleHHe YUc/a aHaJIM3UPyeMbIX TPU3HAKOB MIPUBOAUT K
YMeHbUIEHHUI0 06'beMa HUCII0J/1b3YEMbIX BEIYMCIUTENbHBIX PECYPCOB.

CrefyOIUM IIAaroM JIATEHTHO-CEMAaHTHYECKOro aHa/iM3a SIBJSETCsS OlpejesieHHe OCHOBHBIX
TeMaTHUK JOKyMEeHTa U IpejcTaBjeHHe PparMeHTOB TEKCTa B MPOCTPAHCTBE TeMaTHK. /I 3TOro K
MaTpule A IPpUMEHSETCS OJHO U3 MaTPUYHBIX PAa3/I0KEHUH, HAIPUMep, CUHTY/ISIpHOE pasJioKeHre (aHIVIL
Singular Value Decomposition, SVD) 1 HeoTpuiaTe/bHas MaTpuuHas ¢aktopusanus (aHri. Non-negative
Matrix Factorization, NMF) [18, 19]. IIpenyiaraeMblii MeTO/, BBIYHC/IEHUS PeJI€BAHTHOCTH parMeHTOB
TEKCTa OCHOBAH Ha OlleHKe BECOB TeMaTHK B HOPMaIM3MPOBAHHOM MIPOCTPAHCTBE TEMATHUK, Oy4aeMOM
C TOMOIIbI0O HEOTPULATESbHOW MaTpuyHOH ¢akTopusanuu. llesb HeoTpHLATE/JbHONM MaTPUYHOU
dakTopH3aIMH, IPUMEeHEHHOH K MaTpulle A € R™*n, cocTOUT B HaxoxAeHUM MaTpul] Wi € Rmku Hx € Rkn
C HEOTPUILIATENbHBIMU 3JIEMEHTAMH, KOTOpble MUHUMU3UPYIOT LieJ1eByI0 QYHKIHIO

1 ,
f(Wk,Hk):EHA —Wka||2F,k<<mm(m,n). (1)

MaTtpuna Wk 3ajaeT oTo6pakeHHe NMPOCTPAHCTBA TEMaTHK pPa3MEPHOCTH k B MPOCTPAHCTBO
TEPMOB Pa3MEPHOCTH M, MaTpuLia Hx COOTBETCTBYET NPeACTABJIEHNUI0 TEKCTOB B IPOCTPAHCTBE TEMATHUK.
JneMeHTHl MaTpullbl Wi HEOTPULATEIbHBI, I0O3TOMY MOXXHO YCTaHOBHTB, KaKHe TepPMbl TEKCTa Jy4lle
BCEr0 XapaKTePU3YIOT KaXKAYI0 U3 BblJleJIEeHHbIX TEMATUK, KOTOPbIM COOTBETCTBYIOT CTOJI6LbI MAaTPHUILbI
Wk AHaAJOTMYHO MOXHO YCTAaHOBUTb, KaKUe U3 BblJeJEHHbIX TeMaTHK HaWwIy4ylluM o6pas3oM
XapaKTepU3yIT KaxAbli ¢parMeHT. /laHHOE CBOMCTBO LIMPOKO HCHOJIb3YeTCsl NpH KJacTepusalyu
TEKCTOBBIX JAHHBIX, I/le HauboJiee xapaKTepHas TeMaTHKa JOKyMEHTa COOTBETCTBYET ero KJjacTepy.
TakuM o06pasoM, GJjarozapss HEOTPUIATEJbHOCTH 3JeMeHTOB MaTpun, Wk u Hy, HeoTpulaTeJbHas
MaTpu4Has GaKkTopU3aLus, B OTJIMYHE OT CHHTYJISIPHOTO Pa3/I0XKEeHU ], UMEET XOPOLIO UHTePIpeTHPYeMOe
TeMaTHYeCKOe IPOCTPAHCTBO.

[locsie mpUMeHeHUsI HEOTPULATEJIbHOM MaTpPU4YHOW (GaKTOpHU3aLUKM K MaTpHIlEe TeKCTOBbIX
¢dparMeHTOB A BBINOJIHAETCS HOPMHUPOBKA IMPOCTPAHCTBA Kk TeMAaTHK, T.e. IPUBeJeHUEe JJINH BEKTOP-
CTOJI6LOB MaTpulbl Wk Kk ejuHHLe. ITO He0OXOJMMO, IOCKOJBKY HeOoTpuliaTeslbHasd MaTpH4Has
dakTopusalus JaéT HeeAUHCTBEHHOE pellleHue 3a4a4H (1). Ecam MmaTpunbl Wi Hi ABJASIIOTCS pellieHreM
(1), To matpunpl Wi-D u D1-Hi, roe MaTpuua D — nr06asi MOJIOKUTEAbHAsA JUaroHajJbHasg MaTpula
pasMepHocTH kxk, Takxke OyayT pemieHueM (1). Takum o6pasoM, HCHOJb3ysl pas3Hble 3HAYEHUs
JIMaroHa/IbHBIX 3JIEMEHTOB B D, MOXKHO MOJy4aTh peobJiaiaHre Pa3/IMYHbIX TEMAaTHK B TeMaTHUYeCKOM
npejcTaBieHUn ¢parMeHToB Hi. /il pelieHusi mpo6JieMbl KOPPEKTHON OLEHKU BECOB MOJy4aeMbIX
TeMaTHK BO ¢parMeHTax HOPMHUPOBKA MaTpHULbl Wk IPOU3BOAUTCSA CAEAYIOLUIMM 06pa3oM:

1 m
wkH . Hny = a’iag(”w1 wkH )-Hk, ”M”: wa,, ,1<I<k
p=l

geeey
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wne Wy =g ...

Cton61bl MaTpuLbl Hnk=[hn;j] cOOTBETCTBYIOT n $pparMeHTaM B HOpPMUPOBAaHHOM NPOCTPAHCTBeE Kk
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TeMaTUK. Kaxgasa u3 k cTpok Hnk COOTBETCTBYeT BEKTOpY, IOKAa3bIBAIOLIEMY, HACKOJbKO CHJIbHO
npe/cTaB/JeHa COOTBETCTBYOIAs TEMATHKA B KaXKZi0M U3 n ¢pparMeHTOB. TeM caMbIM, ueM 60JIbllI€e AJIUHA
BEKTODP-CTPOKM MaTpulbl Hnk, TeM COOTBETCTBYIOLIAs TeMaTHKa «OoJibllie» MpeACcTaBJeHAa BO BCEM
JloKyMeHTe. cXo/isl U3 3TOro, BeC TEMAaTHKH | OLleHUBaeTCsl Kak JiJIMHa -1 BEKTOP-CTPOKU MaTpULlbl Hnk:

n
||hn,|| = Zhn,zq = “wl“
q=1

Toraa pesieBaHTHOCTD j-ro ¢pparMeHTa BBIUUCJASETCS KaK HOpMa BEKTOPa, SIBJSAIOLIErocsl pe3yabTaToM
IMMO3JIEMEHTHOI'0 YMHOXEHHA BEKTOopa IJ100aJIbHBIX BECOB TeMaTUK H BEKTOpa BeCOB TeMAaTUK B
paccMaTpuBaeMoM ¢pparMeHTe:

&= o - - @

(3)

JJ1s cocTaB/ieHUs] aHHOTALlMK BbIOGUPAETCs HEKOTOPOe 4MC/I0 NpeJIOKeHUH € HaubOJIbIINMU
3HAYEHUSIMM II0JIy4YeHHOH peJieBAaHTHOCTH. TakuM o06pa3oM, ujJes NpeAJOXKEeHHOTO MeToJa
aBTOMAaTHYECKOI'0 aHHOTHPOBAHUS 3aKJII0YAETCs B BblJieJIEHUU OCHOBHBIX TEMATHUK B TEKCTE JOKYMEHTA
Y Haxo/leHUH ¢parMeHTOB TEKCTA, KOTOPble HAMJIYYIINM 06pa30M ONMUCHIBAIOT Bbl/leJIeHHbIE TEMATHKH,
NyTéM pacyéTa UX pPesJeBaHTHOCTU. BblJlesleHHble TEeMAaTUKU TaKKe MOXKHO ONUChIBaTb M HAaGoOpoM
KJIIOYEBBIX CJIOB, B CHWJy OIMCAaHHOIO BbIllle CBOWCTBA HHTEPNPETHPYEMOCTH TEMATHYECKOIO
MPOCTPaHCTBa, POpMUPYEMOro C MOMOILbI0 HEOTPULIATENbHON MaTpUYHOM dakTopusayuu. Matpuua Wi
SIBJISIETCA Tpe/CTaBJeHUEM Bbl/leJIeHHbIX TeMaTHK B IPOCTPAHCTBE TEPMOB HCXOJHOIO0 TEKCTa,
M0JIy4aeMOM C MOMOIIbI0 MOJIEJIU «MELIOK CJIOB», KaXK/JbIH CTOJIGEl] JaHHOW MaTPHULbI COOTBETCTBYET
otz enbHOM TeMaTUKU. Toraa ass kaxaon teMatuku I (1 < 1< k) BbiGUpaeTcs p TEpMOB U3 CJI0Bapsi MOZEeIN
«MEIIOK CJIOB» C UHAeKcaMH (iy, iz, ..., Ip), COOTBETCTBYIOL[UMH MaKCUMaJbHBIM 3JIeMEHTaM B [-M CTOJIO1E
MaTpuubl Wi:

sty i VI Z @ ity i W ST, i € i by i} 5)

PeneBaHTHOCTb QparMeHTa TeKCTa IOKa3blBaeT ero HHQPOPMAIMOHHYI 3HAYMMOCTb B
paccMaTpUBaeMOM JOKYMEHTe, I03TOMY peJIeBaHTHOCTb MOXKHO pacCMaTpUMBaTh B KaueCTBe OL€HKHU
KoJindecTBa MHQOpManuy, copepxauieiics B JaHHOM ¢parMmeHnTe. cxoAs U3 3TOro, MOXKHO OINpPeeUTh
MUHMMaJbHOE 4YHCJI0 (pParMeHTOB TeKCTa, Tpebymwouieecs [AJis MOKPBITUS 33JaHHOrO0 MNpOLEHTa
cogepxkallieiica B TekcTe MHPopMaLuH. [ NocTpoeHUs pe3y/IbTUPYIOLero JJOKYMeHTa, He CoZieprKalllero
MHOOPMAIMOHHOI0 LIYMa, BEIOGUPAIOTCS ero ¢pparMeHThl C MaKCHMa/IbHbIMU peJIeBaHTHOCTAMHY, CYMMa
KOTOPBIX He NPeBbIIIAEeT 33/JaHHbIHN NPOLeHT HHPOPMaIMHY, KaK NpaBUJIO, paBHbIN He 60siee 30% [21].

3KCIIepPIMeHTaJI]:H0€ HCC/ieJ0BaHUE NTPEAJIOKEHHOIO METOAA

[ moaTBepXJAeHUsT PabGOTOCNOCOGHOCTH MpPEeAJIOKEHHOTO MeTo/a aBTOMAaTHYECKOIo
AHHOTUPOBAHUS U BbIJEJEHUS KJIIOYEBBIX CJOB ObLI NMPOBEJEH CeAYIOUIMN 3KCIepUMeHT. bbli B3dT
HabOp 3TaJIOHHBIX JAHHBIX MO/ Ha3BaHHe “kavkazchat”, moroToBseHHBIA B paMKax nmpoekTta Dark web
[10] B 1ab6opaTopuu UcKkyccTBEHHOr 0 MHTE/IIEKTA YHUBepcuTeTe Apu3oHcKoro yHuBepcuTeta (University
of Arizona), CHIA. 3ToT Ha6op [JaHHBIX COJAepXKUT HHOpPMALUIO, COOpaHHy Ha ¢opymMax,
MpEenMYIeCTBEHHO MOCBSLIEHHbBIX P0o6JeMaM U XXU3HU poccuiickoro CeBepHoro KaBkasa, rje B paMkax
npoekTa Dark Web 66111 BbIsIB/IEHBI COOGIIIEHNS TOTEHIMAIbHO IKCTPEMUCTCKOTO U TEPPOPUCTUYECKOTO
conepxkaHusl. 06'beM TEKCTOBBIX JAaHHBIX JJOCTATOYHO BeJMK, BeCb HA60p coepkuT 60siee 600 rurabanT
TEKCTOBBIX JAHHBIX, BKJIIOYas COOOIEHUSI Ha PYCCKOM f3bIKe B KHPHUJLIMIE, HA PYCCKOM sI3bIKE B
TPAHCJUTE, HA apabCKOM f3blKe, HA HAIMOHA/JbHBIX si3blkax CeBepHoro KaBkasa B KHUPHUJJIMYECKOU
TPAHCKPUIIMH, a TaKXXe ONedyaTKU U CHelHasbHOe HallMCaHWe CJIOB, HapUMep, BKJ/IOYEHHE B CJI0Ba
UQOPBL: «MyLKaA1XUI» («MOKAXED»).

B Habope [JaHHBIX COJAepXKUTCS 16 TbICAY BETOK OOCYXX/JEeHUs pPa3HOM TeMaTHYeCKOU
HalpaBJ/IeHHOCTH, B KOTOPBIX YYaCTBYIOT HECKOJIBKO ThICSY MoJsb30BaTeseld. 06'beM BETOK 06CYK/AeHUs
BapbUpyeTCs OT OJHOro Kujob6alTa W MeHblle 0 5 MeraGaiiT. /lajleko He BCe BETKH COJep>KaT
MHOOPMAIMI0 MOTEHLHAJbHO 3KCTPEMUCTCKOrO COZiepKaHHUs. MHOro cooOLieHUH MOCBSILEHO
OOCY)X/IEHHUI0 DEJUTMO3HbIX TeM, TaKUX KaK IpaBu/a I[OBeJEeHHUs B MCIaMCKOM OOILeCTBE,
B3aMMOOTHOILEHUSI MEXAY My>KUHMHAMH U KEHIIMHAMU B HeM U T.I1. Tak)Ke NPUCYTCTBYIOT ObITOBbIE TEMBI,
TaKHe KakK KyJIMHapHsi, 06CyKJieHHue aBTOMOOUJIeH U criopTa. MHOTr0 COOGII[eHUH MTOCBSAIEHO 00CYK/JeHUI0
MOJINTUYECKUX COOBITUN B MUpPE, TAK UJIM MHAYe CBSA3aHHBIX ¢ Poccuelt, KaBka3zoM u BaM»XHUM BOCTOKOM,
HanpuMmep, BoiMiHa B AdranucraHe W JluBum, cobbiTuss B ['pysum, [losblie, aBapusi Ha aTOMHOMU
3JIeKTpOoCTaHLMHU B AnoHum. CiiefyeT OTMETUTD, YTO NPOCTON «PYYHOK» MOMCK M0 KJI0YEBBIM CJI0BaM A1
TaKOro THUIA JAaHHBIX JjaeT KpallHe HU3KYI0 TOYHOCTb. Hampumep, B BeTKe, MOJHOCTbIO MOCBSILEHHON
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KYJIMHapUu U He CoZepKalled 3KCTPEMHUCTCKON MHQOpMaALUH, MOTYT ObITb KOMMEHTApUU BHUJA «3TO
OYEeHb I10JIE3HO U MUTATEJIbHO, TI03TOMY NOAONUAET Mo/ KaxeJaM». B BeTKaX, MOCBSILEHHBIX 0OCYXK/JEeHUI0
MOJIMTUYECKHUX COOBITHH, TaKXKe HCIOJb3yeTcsl GJIM3Kasd JIEKCHKA, NPU 3TOM 3a4acTyl0 TpaHb MeXJy
06bIYHBIM KOMMEHTAapHUEM U MOTEHI[HATbHO 3KCTPEMUCTCKUM MOXeT ObITh 04eHb TOHKas. Hanpumep, K
BIIOJIHE HEHUTPAJbHOMY HOBOCTHOMY OINMCAHHIO COOBITHSI B ropsiyell TOYKe MOXKeT ObITb J06aBJieH
KOMMEHTAapUH, HCIOJb3YIOUUA CJIOBOCOYETAHHE «PYCCKHE OKKYMaHTbl» WJIH «aMepUKaHCKHe
TEPPOPHUCTBI», YTO JesaeT BETKY II0JJ03PUTENbHOM C TOYKHU 3pPEHUs NMOTEHLUAJBbHOI'O COZep:KaHUs
3KCTpeMUCTCKOM wuHbopManuu. TakuM o06pa3oM, BbIOpaHHBIA HAOOp [JAHHBIX SBJSETCA KpaliHe
MHTEpPEeCHbIM C TOYKH 3peHHs pelleHUs 3a/ja4l TeMaTU4YeCKOT0 aHa/IN3a, TOCKOJIbKY II03BOJISIET OLl€eHUTD
Ka4ecTBO MPeJI0XKEHHOI0 O/IX0/1a Ha CYlleCTBEHHO HEOZJHOPOAHBIX JaHHbIX.

B pe3ynpTaTe NpHMeHEHUs CTAHJAPTHOrO crnocoba BbISIBJEHUS CKPBITBIX TeMaTHK C
MCI0JIb30BaHNEM MeTO/a JIaTeHTHO-CEMaHTHUYeCKOro aHaJjli3a Ha OCHOBE CHUHTY/ISAPHOTO pasJioXKeHHUsd
[20] 6b110 BhIsIBJIEHO 15 TeMaTHK, 061[He XapaKTepPUCTHUKH KOTOPbIX Ipe/cTaB/eHbl B Tab e 1.

Tabauya 1.

N KioueBble C/10Ba TEMAaTHKH KommeHTapwuii

1 Annax,u6H, IPOPOK, MOCTAHHUK Coo6leHHs peJIMTUO3HOU TEMAaTHKH

2 Coo6leHHs] He Ha PYCCKOM s3blKe (COAepKaTesbHbIN
Ma,113,Xb0, 1,10 AQHAJIM3 He NPOBOAMIICS)

3 Hapog, Poccus, BoliHa, MycyJIbMaHUH Coo6l1eHHs Ha TEMY MOJIUTHYECKOU XKU3HU B PP

4 AJ1aX,rOBOPHUTD,3HATh,MyCyJIbMaHUH Coo6leHHs peJIMTHO3HOU TEMAaTHUKH

5 Cepaue, Ayuia, a3, J060Bb Coo6l1eHHs peJIMTHO3HOU TEMAaTHKH

6 Poccus,pycckui, [lyTuH, MockBa, cTpaHa Coo6l1eHHs HA TEMY MOJIUTHYECKOU XKU3HU B PP

7 Coo6leHHs] He Ha PYCCKOM s3blKe (COoAepKaTesbHbIN
ya,est,eto,tije QHAJIM3 He MPOBOAUJICS)

8 Coo6ate,Momkaxe,CIIIA,BoeHHbI H,palioH 06cyx/ieHre BOEHHBIX JIEHCTBUIM B MUpe

9 CooOLleHHsI He Ha PYCCKOM s3blKe (cofepaTesbHbINA
Jly,11a,Ma,Xb0,1u3a AHAJIM3 He NPOBOAMIICS)

10 OGcyxeHne BOEHHBIX JeWCTBUH B paMKax KOHTp-
PaiioH,Mo/pkaxe j,coobmmarh,/larectan TepPPOPUCTHUYECKON onepanuu

11 Coo6leHHs] Ha TeMy IMOJIUTHYECKON U 0OIEeCTBEHHOU
Yeyenel, palioH, Hapoj,YeyHs >KU3HU B YeuHe

12 ABTOMOGW/Ib,MO/1€JIb, KOMIIAHHSI, IBUTATEJ b 06cyxileHre aBTOMOG Uier

13 MacJ10,B0/1a, pelien T,0praHu3M,JJ103KKa 06cyieHHe KyJIMHApU U

14 CaliT,pycckuii,paiiy,ckaqaTh, IporpaMma OGcyxeHre OHJIalH pecypcoB B ceTd UHTepHET

15 OGcyx/ieHne BOEHHBIX JeHCTBUH B paMKax BOWHBI C
Annax,KaBkasz,I'py3us,Boiina,Poccust I'pysueit 2008 roga

[IpuMeHeHHe aJropuTMa Hepapxuyeckoi kJactepusanuu [20] mosBosuio cdopmupoBaTts 10
KJIACTEPOB BETOK, 00111asi XapaKTePUCTHKA MOJYIMBIIUXCSA KJIACTEPOB pe/cTaB/eHa HUKe B TabJuIle 2.

Tabauya 2.
N KnioueBble c10Ba KjaacTepa IIpoueHT BeTOK
B KJIACcTepe

1 AJtax siydine HapyUMep Heo6X0AMMO CJIe/lyeT AOCTAaTOYHO 3HAK0 6paT HEKOTOPbIe IOTOM 0.093932

2 Hapog Poccust BoiiHa Boo6uie aymarto IlyTus pycckue yedyeHCKUd Yeuns PCb 0.105243

3 Asnnax areHTCTBO coJsiziat kavkazcenter ummanews 6e30MacHOCTb TOPOJ UCTOYHHUK 0.07937

4 Banpa mypraza paiion @CB /larectaH ropoja cjoBa Co061aeT OTAe 0.057121

5 AJstax 6paT roBOpUT JIOM AyMalo 3Hal0 HHTepecHo Mciam 0.255359

6 CILIA MicnaM MUp MyCyJIbMaHHUH CChIJIKA 3assBUJI UMmanews MUIIeT CTPaHa CMU CJI0Ba 0.020686

7 Asnax gas yedeHCKHH YedHs 6paT palioH roBOpsT AyMalo BOHHA 0.010687

8 AreHTCcTBO Bonpoc JieJio otaen Poccus kavkazcenter 6aH/a 6€30macHOCTDb BJAacTH BoHHa 3asgBua | 0.233235

9 CIIIA BoeHHbIE Iepe/iaeT 6€30MacCHOCTb areHTCTBO TEPPUTOPHSI CMU FOPOJ CChLIKA 0.039498

10 JarectaH otzes yout kavkazcenter 6aH/ja ropoJi MICTOYHUK KaBKa3-1eHTp CChlJIKa Kapup 0.104868

AHanu3 HaGopa JaHHBIX C MOMOIIbI0 MOJEJU KJacCTepu3aliu, B OTJHUYHE OT TeMaTHU4YeCKOH
MO/ieJId, B KOTOPOH TEMAaTHKHU OPTOTOHAJIbHBI, T.e. He KOPPEeJUPYIOT JpYyT € APYTrOM, IOKa3bIBAeT, YTO B
OOJIBLIIMHCTBE BETOK 00CYKJeHUU NPUCYTCTBYET MOJUTHYECKAs! COCTABJIAIONAS, B TOM YHCJie (BO MHOTHUX
KJIacTepax) MOTEHIIMAJIbHO CoZieprKalas SKCTPEMUCTCKYI0 HHOpMaIUIo.

[IpuMeHMM pa3paboOTaHHBIA METOJ, aBTOMATHYECKOTO MOCTPOEHUSI aHHOTAIMKA W BbIJeJeHUs
KJIFOUEBBIX CJIOB, ONMCAHHbBIN B IpeablaAyIeM paszesie. OH mo3BOJUT CGOPMUPOBATH U3 UCXOAHOI0 Habopa
JaHHBIX HECKOJIbKO HabopoB, COJepXaluX BMECTO MCXOAHBIX BETOK COOOLIEeHHWH aHHOTAIWH,
COOTBETCTBYIOI[ME 33JJaHHON JIOJIM COXpPaHEHHOW WHQOpMAIUMH, MU KJYeBble CJI0Ba. B HacTosmen
paboTe MeTOJ HMCIOJb30BAJICS CO CIAEAYIOIIMMU HACTPOMKAMH: YHCJIO «BHYTPEHHUX TEMaTUK» K U3
dopmysbl (1) B paMKax KOKA0W BETKHU I0JIarajock paBHbIM k=3. [IpolleHT coxpaHeHHOH WH}OopMaIUU
(cymmapHas moJisi pesieBaHTHOCTeH ¢parMeHTOB TekcTa mo ¢opmysie (4)) Boioupasace 30% u 10%,
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COOTBETCTBEHHO. [l KaXkA01 BeTKU 6bl1 cpopMUpoBaH Habop K3 15 KJ0YEBBIX €/10B. TakUM 06pa3om,
MBI ITOJIYIUJIN TPU H360pa JAAaHHBIX, Ha3BaHHBIX
* NMF30 - nHabop aHHOTalM{ HCXOJHOro Habopa, B KOTOPOM KaKJash aHHOTAlMs CyMMapHO
COZIEPXKUT MpeaJioKeHUs, mokpbiBatoure 30% oT o6liel pe/leBAHTHOCTH BCEX MPeAJIOKEHUH,
MOJIy4eHHbIH 06'beM aHHOTAMH B Auana3oHe oT 1 10 300 Ku106alT, B cpeiHeM 3 KMJI06aNTa;
= NMF10 - Ha6op aHHOTALMP MCXOJHOrO Habopa, B KOTOPOM KakJiash aHHOTALUsS CYMMapHO
COIEPXKUT MpeAJioKeHUs, mokpbiBatoue 10% oT o6Iiiel pesleBAaHTHOCTH BCEX MPeAJIOKEHUH,
MoJIy4eHHbIN 06'beM aHHOTanui ot 1 10 200 K1106aiT, B cpeiHEM 2 KUJI06ANTa;
=  KWORDS - Ha60op KJIF0UEBBIX CJIOB 110 KOKA0U U3 BETOK (0K0J10 30 CJIOB A/ KXKJ0M BETKH).
B Tabauue 3 npuBefieHbl MPUMephI TOCTPOEHHbIX aHHOTA MU (HauboJiee pesieBaHTHBIX BETKe
npeJJIoKeHU ) U KJII0YEBBIX CJIOB /IJIs1 HEKOTOPBIX 0TOOPAaHHBIX BETOK, HauboJiee pa3HbIX 10 TEMAaTHKaM

BETOK.
Tabauya 3.

OcHOBHasA TeMa BETKHU HauGosiee pesileBaHTHOe TmpejJjiokeHMe M3 | 20 K/I04YeBBIX CJIOB IO Bceli BeTKe

AHHOTALMH
IoTeHIMA/IbHBIH «Cratuctuka /xuxaza B Mmapare KaBka3s 3a Mecsily | palloH coo6IIaThb COTPYAHUK OpraH
3KcTpeMu3M (OTHOCUTC K | Myxappam 1432 roaa no Xumpkpe (Jeka6pp 2010) | nmpaBooxpaHUTeJNbHbIH MBJ, pecny6/rKa
TeMaTHKe «06cyxaeHue | Buusasar Hoxuuituob: KosinuecTBo Bcex | 6oeBUK JlarecTaH MCTOYHUK MypTaj
BOEHHbIX JEeWCTBUH B | NMpOBeJEHHBIX MO/PKaxeJaMu onepauuil — 5 Y6uto | kadpup Mo/pkaxes OOW BUJIAHAT paHeH
paMkax KOHTp- | MypTajoB - 1 PaneHo MypTaioB - 3 Y6uTto kapupoB | y6uT 6aHaa
TeppPOPHCTUYECKOH - 1 PanenHo xadupoB - 2 Buuasar [lanrlaiige: | http
onepanyumu») KosnyecTBo BceX NpPOBeAEHHBIX MoOJKaxeJaMu

onepauuii - 9 KosimuecTBO KpymnHbIX MPOBeAEHHBIX

Mo/KaxeAaMu onepanuid - 2: 1) JlukBugauus

koMaHaupa 6anarpynnel OB/l mo HaspaHoBckoMy

parioHy 2) JIMKBUAALUA 3aMeCTUTeJISI HadaJbHUKA

mraba BOHCKOBOW dYacTh Kadupa AJsiekcaHzpa

OpJsioBa Y6uTO MypTazsioB — 1 PaHeHO MypTajoB — 2

Yé6urto xadupoB - 1 Paneno xadupoB - 1

Momkaxe1oB ctasio laxugamu (MHImaAaax) - 4»
BbITOBBIE TeMbI 6e3 | «Thl JaBajia, TOJBKO Tbl Jpyroe cjejaja pHUC, | TeCTo sdIa MyKa MacJo caxap CoJib
3KcTpeMu3Ma (TeMaTHMKa | KyKypy3a M KoJi6aca 4uTo JiM))) Hy YV MeHs 1O TOW | J06aBJsATh JIOXKKA JyXOBKa HayMHKa
«Kynunapus») BHJIe0 TOKO GopMavKa cZAesaHA TaK) a OCTaJbHOE | I'OTOB MsICO GJIIOZ0 CasIaT KypHIia eJl cCoyc

BCé IO CBOEMy cCj/ieJlajla) B cajaTe y MeHS - PUC, | KapTOIUKA BYepa BKYCHO

MeJIKO Hape3aHHbIH JIyK, IOXKapeHHas KoJsboca

KyOHMKaMH¥, COJIEHHBIE OTYpIbl, KyKypy3a, yKpoma

MHOTO, U MaloHe3=) a OJIMHYMKH CcJejaja Mo

CBOEMy) TaM y Heé OHU O4YeHb TOHKHE a y MeHs

cpepHue))»

Jlaxke 1o MpHBeIeHHBIM Bblllle ¢pparMeHTaM MOHATHA OCHOBHAs H/Jies] pa3paboTaHHOTO METO/a,
KOTOPBIN IO3BOJISET 0 JOCTATOYHO AJUHHOMY TEKCTY BETKU COOOLIeHUN HAUTH aIeKBaTHBIE KJIIOUEBbIE
cJIoBa U HauboJiee peJieBaHTHbIe NMPEAJIOKEHUS, ONMUChIBAIOI[HE OCHOBHYIO CYTh BETKH OOCYK/EHHUS.
Teneppr npoBepuM GOpPMaJIbHO, YTO IIOCTPOEHHBIE C MOMOIIbIO MPEAJOKEHHOr0 MeToZa Habophl
AHHOTAI[MH U KJIFOUYEBBIX CJIOB, HE3HAYUTEJbHO TEPSIOT UJIM BOOOIIE He TEPSAIOT KJII0YeBYI0 HHPOpPMAIUIO,
COZIep’KallyoCs B UCXOAHBIX TeKCTaX. [JJisl 3TOro MpUMEeHHUM IOCTPOEeHHbIE /ISl UCXOJHOT0 Habopa AaHHBIX
TEMaTUYECKYIO U KJIaCTEPHYI0 MOJIEJIH K MOJIyYeHHbIM COKpallleHHbIM HabopaM aHHOTAI[UM U KJII0UEeBbIX
caioB NMF30, NMF10, KWORDS. Ecsiu B pe3ysnbTaTe cOKpallleHUsI 3HayMMasg MH$opMauus He Oblia
NOTEePSIHA, TO aHHOTALIMU U JOKYMEHTHI C KJI0YEBbIMHU CJI0BAMU NONAAYT B Te XKe TeMaTHUKHU U KJacTephbl,
YTO M UCXO/IHbIE TIOJTHbIE JOKYMEHTHI.

Pe3ysbTaThl 3KCIIEPUMEHTA /Il TeMAaTHYECKON MO/Ie/IM TPUBEIeHbI B Tabiule 4.

Tabauya 4.
HaGop OneHKa TOYHOCTH N0 TeMAaTHKaM
JAAHHBIX 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
KWORDS | 086 | 0.86 | 0.87 | 084 | 0.86 | 087 | 0.86 | 0.87 | 092 | 0.88 | 0.87 | 0.87 | 0.86 | 0.85 | 0.87
NMF10 0.9 0.88 | 0.88 | 0.86 | 0.87 | 0.86 | 0.88 | 0.87 | 093 | 0.86 | 0.89 | 0.88 | 0.87 | 0.87 | 0.92
NMF30 092 | 0.9 0.9 0.89 | 0.89 | 0.88 | 0.9 0.9 094 | 0.9 091 | 0.9 0.9 0.89 | 0.93

HpI/IBeAeHHbIe B Ta6.}II/IL[e 4 pe3y/ibTaThbl IIOKAa3bIBAKOT, YTO BCE€ TPU IMOJIYYEHHbIX COKpPALleHHbIX
Habopa MMeIOT BBICOKYH CTelleHb COIVIACOBAHHOCTH C TeMAaTH4YeCKOW MOJesblo, NMOCTPOEHHOW Ha
HECOKpallleHHOM TeKCTOBOM Habope. [Ipu 3ToM, yeM 6GoJibllle coXpaHseTcsd MHGOPMAIMU B aHHOTAI[UH,
TeM BbIIIE COTJIACOBAHHOCTb, HO JlaXke Hab0p KJ/IH0YeBBbIX CJI0B, OCTABJEHHbIM U3 UCXOAHOTO TEKCTA, JAaeT
COIJIACOBAaHHOCTB Ha ypoBHe 86-87% 1o BceM TeMaTHKaM.

B Tab6uinie 5 nprBe/ieHbl PE3yAbTAThI JJIs1 KJACTEPHON MOJIEH.
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Tabauya 5.

HaGop gaHHBbIX

Honagal-me AHHOTALMH U NNOJIHOTO JOKYMEHTA B OJUH KJIaCTep

KWORDS 0.6143991001
NMF10 0.9238797575
NMF30 0.9285669646

Bu/1HO, YTO COTJIACOBAaHHOCTD Pe3yJ/IbTAaTOB KJAaCTEPU3AIMU 3aMETHO HIDKE /1J11 HAabopa KJII0Y€eBbIX
CJIOB, a /IJiS aHHOTALMH OCTaeTCs Ha OYEeHb BBICOKOM YypoOBHe, Gojiee 92%, mpuyeM, aHAJOTUYHO
TeMaTH‘{eCKOﬁ MozaeJ/siM, 4YeM 60]IbL[Ie COXpaHHeTCH HHCl)OpMauHH, TE€éM BbIllI€e COIJIaCOBaAHHOCTD.
PacnipesesieHre cOrIacOBaHHOCTH B 3aBUCUMOCTH OT HOMepa KJiacTepa MpeACcTaBJIeHo B TabIuIax 6-8 1o
KaK/IOMy U3 COKpallleHHbIX Hab0opOB.

Tabauya 6
Ha6op NMF10
Knacrep aHHOTauuu

Knacrep
JAOKyMeHTa 1 2 3 4 5 6 7 8 9 20 Total
1 1213 13 1 15 230 16 11 3 1 0 1503
2 3| 1495 4 13 29 4 14 116 1 5 1684
3 4 0| 1255 1 0 0 0 1 1 8 1270
4 3 17 21 779 14 1 4 12 5 58 914
5 184 82 4 11| 3754 10 29 5 1 6 4086
6 8 21 6 4 9 226 4 46 7 0 331
7 2 9 15 17 11 2 100 5 1 9 171
8 0 15 2 3 0 4 1| 3692 14 1 3732
9 1 1 17 3 0 1 0 11 597 1 632
10 0 0 0 5 0 0 0 0 1| 1672 1678
Total 1418 | 1653 | 1325 851 | 4047 264 163 | 3891 629 | 1760 16001

Tabauya 7.
Ha6op NMF30
Knacrep aHHOTauuu

Knacrep
JAOKyMeHTa 1 2 3 4 5 6 7 8 9 20| Total
1| 1245 13 2 12 197 19 12 1 2 0 1503
2 2| 1506 4 15 25 3 11 112 1 5 1684
3 3 0| 1257 1 0 0 0 1 1 7| 1270
4 3 15 19 788 13 1 4 10 7 54 914
5 187 78 5 9| 3769 9 22 3 1 3| 4086
6 10 21 5 7 7 227 3 45 6 0 331
7 2 10 18 18 9 3 101 4 1 5 171
8 0 15 2 3 0 4 1| 3693 13 1| 3732
9 1 0 15 1 0 1 0 13 600 1 632
10 0 0 0 5 0 0 0 0 1| 1672| 1678
Total 1453 | 1658 | 1327 859 | 4020 267 154 | 3882 633 | 1748 | 16001

U3 Tabsaun 6 U 7 BUAHO, YTO NPU NPUMEHEHUU MOJesiell aHHOTUPOBAHUS NMPAKTUYECKH Bce
KJIacTepbl PACIO3HAIOTCS XOPOIIO, a NMPU NMPUMEHEHUHU KJIIOYeBbIX CJI0B (CM. TabyauIlly 8) OCHOBHBIE
OIIMOKH BO3HUKAIOT NPU pacro3HaBaHUU 6, 7 U 9 kjacTepoB. OUIMOKU Ha 3THUX KJIACTepax 00 bSICHSIOTCS,
BO-IIEPBBIX, KX HEOOJIBIINM pa3MepoM, a, BO-BTOPBIX, TEM, UYTO UX KJIIOUEBbIE CJI0BA JJOCTATOYHO CUJIBHO

nepecekarTcs (CM. TaGJIUIY 2 C OTIMCAHUEM KJIACTEPOB).
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Tabauya 8

Ha6op KWORDS
Knacrep aHHOTauuu
Knacrep
JAOKyMeHTa 1 2 3 4 5 6 7 8 9 20| Total
1 705 29 10 89 594 21 26 8 18 3| 1503
2 24| 1017 51 93 163 19 33 185 31 68| 1684
3 8 12 714 18 29 5 9 12 58 405| 1270
4 27 60 66 338 60 6 17 31 31 278 914
5 331 91 37 79| 3407 13 76 8 20 24| 4086
6 69 60 23 21 66 22 10 42 17 1 331
7 9 10 28 25 25 2 28 3 12 29 171
8 54 729 151 146 79 93 40 | 1937 335 168 | 3732
9 17 19 180 42 18 7 13 92 201 43 632
10 10 7 46 126 14 0 5 3 5| 1462 | 1678
Total 1254 | 2034 | 1306 977 | 4455 188 257 | 2321 728 | 2481 | 16001
BbIBObI

B HacTosimed paboTe paccMaTpPUBAETCS BaXKHas MPHUKJIAJHAs 33/Jla4a MCI0/Ib30BaHUS METO/I0B

MallMHHOTO OOYy4YeHUsl [AJs BbISBJEHUs IOTEHIIMaJbHONH 3KCTPEMUCTCKOM U TEpPPOPUCTUYECKOU
nHbopmanuu B ceTu UHTepHeT. JlaeTcss 0630p CYLIECTBYIOIIMX pelIeHUH M MOJAX0/0B U IpeJiaraeTcs
HOBBIA OpWIMHAJBHBIA MeTOJ, aBTOMaTHYeCKOI0 aHHOTUPOBAaHUA W BbIJIEJIEHUS KJIIOYEBBIX CJIOB C
yiaseHreM UHGOPMALMOHHOTIO 1IyMa, OCHOBAaHHBIA Ha HUCIOJb30BaHWH HEOTPULATEJIbHON MaTPUYHOHN
dbaxTOpU3aLMHU /151 MATPHULbI TEPMOB BETOK TEKCTOBBIX CO001eHUH U3 ceT UHTepHET. [[pyMeHUMOCTb U
3¢ eKTUBHOCTb NPe/JIOKEHHOr0 MeTo/a AeMOHCTPUPYEeTCA IKCIepUMeHTalbHO Ha 3TaJJOHHOM Habope
peasibHbIX UHTEpHET JaHHBIX, IOTEHI[MaJIbHO COZlepXKalluX HHPOPMAIMI0 3KCTPEMUCTCKOTO XapakTepa. B
3KCIepUMeHTe [T0Ka3aHo, YTO IPUMeHEeHHeE NIPe/lJIOKEHHOT 0 METO/A IO3BOJISIET:

MoJIy4aThb CO/lepKaTesbHble U pesieBaHTHbIE aHHOTALMU B BU/JE BBIZIEPKKU HauboJiee BaXKHBIX
NpeJIOKeHUH U3 UCXOLHOI0 TEKCTA;

reHepHupoBaTh N0 TEKCTY peJieBaHTHbIE KJII0UEBbIe CJI0BA, KOTOpPble OTPaXKal0T OCHOBHYIO CYTh
HCXO/IHOTO TEeKCTa M, KpOMe TOro, MOTYT ObITb BIOCJEJCTBUU HCIOJb30BaHbI JJsI MOUCKA
COOTBETCTBYIOILeN HHOPMALUU B ceTU UHTepHET;

3HAYUTEJIbHO COKPATUTh 00'bEMbI aHAIM3UpPyeMOll UHGOPMALMU [IPU HE3HAYUTEJIbHON NOTepe
TOYHOCTH TeMaTUYeCKUX W KJACTEepHbIX Mojiesied, KOTopble ObLJIM MOCTPOEHbI [JJis
HeCOKpallleHHbIX TEKCTOB Habopa.

B Aa.ﬂbHeﬁHIeM npeamnoJiaraeTcd NpoAgoJIXKUThb UCCJIEA0BAHUA B 3TOM HAIIPABJIEHHWHU U PEUIIUTDb 3ala4u:

A3bIKOBO-HE3aBUCUMOI'0O AHHOTHPOBAHWA W TIeHepaluKu KJIIYEeBbIX CJI0OB C y4Y€TOM CMeCH
Pa3/IMYHBIX A3BIKOB C UCIIOJIb3OBAHHWEM I10IX04a HA OCHOBE N-rpaMm;

paspaboTaTh NPHU3HAKOBOE IPOCTPAHCTBO JJis TEKCTOBBIX COOOIEeHHH B ceTH HHTepHeT,
BKJIIOHAaWOIIee A3bIKOBO-HE€3aBHCHMbIEe TeMaTH4YeCKHe IIPHU3HAKH, PIHCl)OpMaIlI/I}O O CCbLJIKaxX H
BHelIHUX WHTepHET pecypcax, YIIOMHHAaeMbIX B COOOLIEHHH, X3lITerax U HHopManuio 06
aBTOpaX COOOIIEHUH;

peasm30BaTb CHUCTEMbl HENPEePbIBHOI'O MOHHTOPHWHIA, AHHOTHPOBAHUA W TeMaTH4YE€CKOIro
MO/leJINPOBaHUS IOTOKOB TEKCTOBBIX COOOIEHUH, JIEHT, 3anuceil B GopyMax U COLjUaTbHbIX CETAX
HHTEPHET C006I_[IeCTB C LeJIbI0 HenpepbIBHOrO IIOMCKAa HW BbIABJIEHUWA [OTEHIUAJIbHO
3KCTPEMHUCTCKON HHPOPMALUH.

Paboma ewinosHeHa npu @uHaHcogol noddepxycke epaHma POPHU Ne 16-29-09555\16 no
HanpasaeHut «be3onacHocms u npomugodelicmaue meppopusmy».
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